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(54) Pressure reducing valve 

(571 A oressure reducing valve (1) is mounted directly on a high pressure (300 bar) gas cylinder (23). When a standard 
adaofor L Seoln t^ ou t e? 4 and handwheel (20) is opened gas is available at outlet (4) at a maximum pressure of 
Hi ba Whe a specSS ng adaptor (24) is inserted in the outlet (4) the cylinder can be refilled to rts max.mum pressure 
of 300 b^ TTie spedal filling adaptor (24) has a seal 25 which inhibits gas flow from a chamber 28 via a passage (22) to 
£ f surSndiSg %£*22 This" in turn, inhibits a piston (8) moving downwardly to close the inlet (3) of the pressure 
reducing valve (1 ) as would be the case in normal service. 




PRESSURE REDUCING VALVE 



This invention relates to a pressure reducing 

valve . 

Industrial gasses are conventionally supplied 
in cylinders at up to 200 bar. More recently cylinders 
have been designed which can accommodate gas in excess 
of 300 bar. Although there are considerable advantages 
in using the new cylinders many customers do not have 
pressure regulators capable of handling pressures above 
200 bar. 

Pressure reducing valves capable of reducing 
pressure from 300 bar to 200 bar are well known and it 
would be possible to provide customers with cylinders 
having a conventional cylinder valve and such a pressure 
reducing valve. This would avoid the necessity for the 
customer to buy new pressure reducing valves. However, 
the refilling of such cylinders would entail removing 
the pressure reducing valve, filling the cylinder 
through the conventional cylinder valve, closing the 
conventional cylinder valve and refitting the pressure 

reducing valve. 

The present invention provides a pressure 
reducing valve having an inlet connectable to a 
cylinder, and .an outlet, characterized in that said 
pressure reducing valve includes means which, when 
actuated, enable gas to be passed into said outlet and 
out said inlet at a pressure greater than the outlet 
pressure of said pressure reducing valve when said 
pressure reducing valve is in normal service. 

Preferably, said valve comprises a body having 
a cavity with a piston slideably mounted therein, said 
piston having a first portion, a second portion and a 
third portion, said third portion having a diameter 
greater than said second portion and said second 
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portion, said third portion and said body together 
defining a chamber, and a passage for permitting gas to 
flow to and from said chamber, said passage opening into 
said outlet. 

5 Advantageously, said first portion has a 

smaller diameter than said second portion. 

Preferably, a bore extends from the side of 
said first portion to the end of said piston at said 
third portion to transmit pressure from said outlet to 
10 the space between said end and said cavity. 

The present invention also provides a pressure 
reducing valve and a filling adaptor which, when 
inserted in said outlet, inhibits flow of gas to and 
from said chamber to the surrounding air. 

15 



20 



25 



30 



35 



3 



For a better understanding of the invention 
reference will now be made, by way of example, to the 
accompanying drawings, in which: - 

Figure 1 is a cross-section through one 
5 embodiment of a pressure reducing valve in accordance 
with the invention in its closed position; 

Figure 2 shows, in cross-section, the pressure 
reducing valve shown in Figure 1 provided with a filling 
adaptor and mounted on a cylinder; and 
10 Figure 3 shows, in cross-section, the pressure 

reducing valve shown in Figure 1 provided with a 
standard adaptor and mounted on a cylinder. 

Referring to the drawings there is shown a 
pressure reducing valve which is generally identified by 
15 reference numeral 1. The pressure reducing valve 1 
comprises a body having a base 2 provided with an inlet 
3 and an outlet 4. 

The upper part of the body comprises a bonnet 
5 which is threadedly connected to the base 2 and bears 
20 against a seal 6. The inside of the bonnet 5 and the 
inside of the upper part of the base 2 together define a 
cavity 7 which slideably accommodates a piston 8. 

The piston 8 comprises three portions, viz a 
first portion 9 of a first diameter, a second portion 10 
25 of a second diameter which is greater than the first 
diameter, and a third portion 11 of a third diameter 
which is greater than the second diameter. 

The piston 8 is biased upwardly by a spring 
12. Seals 13 and 14 are provided between the third 
30 portion of the piston 8 and the bonnet 5 and between the 
second portion 10 of the piston 8 and the base 2 

respectively. 

A bore 15 extends from the upper surface 16 of 
the piston 8 and opens in the side of the first portion 
35 9 of the piston 8. 
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The lower surface 17 of the piston 8 is 
provided with a seal 18. 

The piston 8 is maintained in the position 
shown in Figure 1 by a member 19 which can be raised or 
5 lowered by rotating a handwheel 20. A seal 21 is 
provided which acts between the member 19 and the bonnet 
5. 

A passage 22 extends between a chamber 28 in 
the cavity 7 and the outlet 4 and provides the sole 

10 means by which gas may enter or exit from the chamber 28 
bounded by the two seals 13 and 14. 

In use, the pressure reducing valve 1 is 
screwed on to a cylinder 23 (Fig. 2). The cylinder 23 is 
then stood in a rack and a filling adaptor 24 is screwed 

15 into the outlet 4. The filling adaptor 24 differs from a 
conventional filling adaptor in that it has a sealing 
ring 25 which prevents gas flowing from the chamber 28 
to the surrounding air. Handwheel 20 is then opened and 
piston 5 rises under the force of spring 12. Gas is then 

20 admitted through the filling adaptor 24 until the 
pressure in the cylinder 23 reaches 300 bars. It will be 
noted that since the gas in chamber 28 is at the 
pressure of the gas supply, piston 8 cannot move 
downwardly and consequently filling can proceed. In 

25 particular, the incoming gas acts upwardly on the lower 
surface 17 of the piston 8 and on the lower surface of 
the third portion 11 circumjacent the second portion 10. 
This force is exactly equal to the downward force 
exerted by the gas on the upper surface 16 of the piston 

30 8. Since the upward force is supplemented by spring 12 
the piston 8 remains in its upwardly displaced position. 

At the conclusion of the filling operation 
handwheel 20 is closed and filling adaptor 24 removed. 

In use, the customer connects his pressure 

35 regulator (or appliance) to the outlet 4 using a 
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standard adaptor 27 (Fig. 3). The rounded nose of the 
standard adaptor 27 seals firmly against the base of the 
outlet 3. Handwheel 20 is then opened to the position 
shown in Figure 3. Gas from the cylinder 23 together 
5 with spring 12 raise piston 8 and this allows gas to 
flow from the cylinder 23 through the inlet 3 and out of 
the outlet 4. Pressure in the outlet 4 is transmitted 
via bore 15 to the space between the upper surface 16 of 
the piston 8 and the top of the cavity 7. When the 

10 downward force on the upper surface 16 of the piston 8 
exceeds the sum of the upward force on the lower surface 
17 of the piston 8 plus the force exerted by the spring 
12 the piston 8 moves downwardly closing the inlet 3. It 
should be noted that when using the standard adaptor 27 

15 gas is free to move to and from the chamber 28, via 
passage 22, and the threads connecting the standard 
adaptor 27 to the body 2. 

Once empty the cylinder 23 can be refilled by 
connecting the outlet 4 to a gas supply using an 

20 appropriate adaptor. 

It will be appreciated that should the spring 
12 fail the pressure reducing valve will fail safe. 

Typically, pressure reducing valve 1 will be 
designed to operate with an inlet pressure from 200-300 

25 bar and an outlet pressure of from 50-200 bar. As a 
precaution, the pressure reducing valve 1 is provided 
with a bursting disc 29 which is designed to rupture if 
the pressure in the inlet 3 exceeds a predetermined 
value. 

30 Various modifications to the design disclosed 

are envisaged, for example a spring could be placed 
between the upper surface 16 of the piston 8 and the 
lower surface of the member 19. Rotation of handwheel 20 
would then adjust the output pressure of the pressure 

35 reducing valve. 



6 



If desired a safety valve could be mounted on 
the body 2 and arranged to vent should the pressure in 
the outlet 4 exceed a predetermined value. 

If desired, the bore 15 could extend from the 
5 outlet 4 to the space above the piston 8 through the 
base 2 and the bonnet 5. 

The spring 12 could conceivably be omitted. 

If desired the filling adaptor could be 
designed to seal either side of the passage 22 and 
10 thereby completely isolate the chamber 28. 
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Claims : 

1. a pressure reducing valve having an inlet 
connectable to a cylinder, and an outlet, characterized 
in that said pressure reducing valve includes means 

5 which, when actuated, enable gas to be passed into said 
outlet and out said inlet at a pressure greater than the 
outlet pressure of said pressure reducing valve when 
said pressure reducing valve is in normal service. 

2. A pressure reducing valve as claimed in Claim 
10 1, characterized in that said valve comprises a body 

having a cavity with a piston slideably mounted therein, 
said piston having a first portion, a second portion and 
a third portion, said third portion having a diameter 
greater than said second portion and said second 
15 portion, said third portion and said body together 
defining a chamber, and a passage for permitting gas to 
flow to and from said chamber, said passage opening into 
said outlet. 

3. a pressure reducing valve as claimed in Claim 
20 2, characterized in that said first portion has a 

smaller diameter than said second portion. 

4. a pressure reducing valve as claimed in Claim 
2 or 3, characterized in that a bore extends from the 
side of said first portion to the end of said piston at 

25 said third portion to transmit pressure from said outlet 
to the space between said end and said cavity. 
5 # a pressure reducing valve as claimed in Claim 

2, 3 or 4, and a filling adaptor which, when inserted in 
said outlet, inhibits flow of gas to and from said 

30 chamber to the surrounding air. 

6. A pressure reducing valve substantially as 

herebefore described with reference to and as shown in 
the accompanying drawings. 
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Sharon A Trent 

From: Karen Olsen 

Sent: Wednesday, January 14, 2004 10:23 AM 
To: Sharon A Trent 
Subject: RE: AU art project 

Yes, actually, the associates are asking for the 1449s and 892s even if the patent is issued. They want to see 
how the art was cited. Thank you. 

Original Message 

From: Sharon A Trent 

Sent: Wednesday, January 14, 2004 9:52 AM 

To: Karen Olsen 

Subject: RE: AU art project 

I do have the 1056USC2 at my desk and you are free to use it. I can't locate the USC1 but since it is an 
issued patent, do you need the actual file? 

Sharon 

— Original Message 

From: Karen Olsen 

Sent: Wednesday, January 14, 2004 8:59 AM 
To: Sharon A Trent 
Subject: RE: AU art project 

Sorry, I was here late and am brain dead. It should be US not AU (they are related to the AU :) 

Original Message 

From: Sharon A Trent 

Sent: Wednesday, January 14, 2004 7:30 AM 

To: Karen Olsen 

Subject: RE: AU art project 

Karen, there are no files for AUC1 and AUC2. I do have the USC2 which is active. The 
USC1 has issued as a patent as of last April. 

Original Message 

From: Karen Olsen 

Sent: Tuesday, January 13, 2004 7:00 PM 
To: Sharon A Trent 
Subject: AU art project 

Hi Sharon, 

I am still working on this art project for Australia. I need to see 2 files that are checked 
out to you and Julie. 

758.1056AUC1 and C2. Can I come down there and take a quick peak at them, put a 
sticker indicating they have a corresponding AU case and possible make a copy or 2. 
I'll bring them right back. Thank you. 

karen 
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